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ABSTRACT 

This overview of the role and impact of computers on 
education and instruction examines: (1> computing apfilication^ for 
instruction, types of compute-rvsystems for instructional computing, 
and current . instructional computing uses: (2) planning for future 
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vSUMMAHY ("^F COMMITTKK HKCOMMFNHAT 1 ON.S 

The Advisory Committee on Instructional Computing wan appointed 
by the Commissioner of Education to develop recommendations • 
concerning the use of instructional computing in Florida public 
schools* Based on a six-month study, the Committee has reached 
consensus on a group of assumptions and recommendations wlilch may 
serve as the basis of pUbl^c policy to be formulated by the 
Florida Legislature, The Committee/ s findings, described in . 
detail in the body of this report, can be summarl7>ed as follows: 

(1) Computer technology will play an Increasingly 

pervasive and dominant role' in American society in 
the next generation, Florida cannot afford not to 
Invest i'mmediately in this technology for use in ^ 
Florida schools, col leges , ^ ahd universities. 
Investment is needed (a) to prepare citizens 
for new employment in computer tecljt^nology and 
^ upgrade the skills of those already employed to 

reflect changes brought about by te^chnology, and 
(b) to realize the potential of computer technology' \^ 
\ for ImprovinK teaching and learning of the basic 
and advanced skills necessary for all individuals in 
the Florida e()lucational system to continue life-^long 
learning • ' > , ^ 

i2) There is an urgent need to begin planning now at the 

state level for the appropriate utilization of computer 
technology ^education. The Florida Department of 
Ed\ication shmild be responsible for this- planning and 
• for facilitating the use of instructional bomput'lng 
in the following priority areas: 
I . ■ 

. o Computers as a medium of instruction in the 
' teaching of basic? skills and problem-solving, 
and for use with handicapped stu/lents and low 
ena:ollment classes, 
o Computers as an object of instruction for 

computer literacy for, both teachers^and students, 
and for traifiing^ln c^ata processing. 

(3) Appropriate amendments to the existing, statutes or 

new statutes shoyld be considerewd by the Legi^ature 
to address appropriate utilization of instruction^il 
computing throughout the State of Florida. The, 
adoption of technology should, however, be at the 
discretion of the individual educational agencies, 
without Legislative mandates. 

< 




(4) Adequate state level e^taff should bo aKsi.i^nod t.r) 
perform the following functlonis In support of 
Instructional computing, 

f 

o providlnK Informatton and (;on8ul tat i i>i\ on 

available hardware and soriwaro, 
o ^ maintaining a catalog and Inventory of avails 
able information and resources on instruc- 
•tional computing in Florida, 
o . assisting in securing discounts on hardware and 

softwa^re, • , . . 

o __provig[in^ technical assistance on individual 
. problems related "to instructional computing," 
o facilitating and coordinating the evaluation of 
\ instructional computing projects,^ and 

o providing leadership and assistance to Department 
■ of Education staff members in relation^ to the 

priorities recommended,, for policy implementation. 

In addition,- funding should be provided to promote and 
encourage appropriate apd ef feet 1 v,e -use of instruc- 
tional computing in school districts and institutions. 
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This Thstrwctlonal 'Computing Report has been prepared in compliahce- 
with the following proviso contained -in the 1979 General Appropria- 
tions Act : " , 

Provided, the "Department .of Education shal 1 Iconduct '"Jii 
-a study of the feasibility, cost effectiveness, and- >^»^ 
the role of computer assisted instruction for public 
education on or before March 15, 19^0. 

The Department of Education conducted this study ^ith the assistance 
of an advisory committee appointed by the Commissioner of Education, 
The committee was composed of the following repVesentatives from 
school districts, coTnmunity . colleges , and state universities: 

Mr. William Cecil —Naples High School 

Dr. Linton Deck (Co-chairman) — Orange County School District 

Dr. Wil Dershimer — Seminole Community College 

Dr. waiter Dick— Florida State University 

Mr. Henry Fraze — N.E. Senior High School, St, Petersburg 

Dr. Mary Kantowski— University of Florida 

' Dr. J. Terrence Kelly (Co-Chai rman ) — Miami -Dade Community 

> College , 
Dr. Tom Mason — Florida A & M University 
Dr. Jack McAfee — Indian River County School District 
Dr. Fred C. Schollmeyer — Dade County School District . 
Ms. Josephine Strong — North iSumfer Intermediate, Wildwood 
Dr. C. Roland Terrell--Florida Jimior College 

The committee met five times. During the course of these meetings, 
expert testimony was presented by : ' 

(1) Represent at'ives of Florida school districts, colleges and 
universities now using instruqtional computing. 

(2) Nationally recognized experts on instructional computing. 

(3) ' Vendors of instructional computing products (hardware and 

software) . ■ , 

(4) Staff members from the Department of Education^ 

The staff of the Departmertt of Education also* prepared a review 
of the literature inqluding both published and unpublished report 
s on instructional computing. In addition, the following surveys 
were condi^cted: ' 

"(l)- Survey o| the use of instructional compulsing in Florida 
school districts.' ' . 

(.2) Survey of hardware aild software for instructional computing 
. ' ;ln ,n and. community colleges. 
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(3) .Surv<-'y 'iii.st ru"i't Minn ! romputinr, ; - 1 1 1 i." . in oIIht -Atw^--. 

■ (A) Snrv(^y of )■> rov i i on.s comp\\\i'V lit(>racy n\ I'iofida TcarluM- 

K(iuc.a t. i on p f()j>; r;i ns . j 

'a record, of comm i t, t (M> t i v i t i (vs ; the ! i t » > {. u rr cnvicw, t.iic 
survey ro!?;ults, tlu-' con.sii 1 t a nt s ' j (MMJiituMi 1 , ntui oIIkm- r(>lcvMiit 
itoms Of information rr!-;;! rd i n^', t hi .s s;t.n(1y aft- inrludrd in the 
Appoiul i <".os . ! - . 

Tho st.nff W(U-k on t hi .s study was p(M-r()nri(Mf hy Or. !'(>|r,t?;y -ilob 1 ycf , 
•Tnst ru("t. i ona 1 Compu t. i nj-; (Consultant wit.li t tu^ Flori'da I'lduca t i ona I 

Computlni^ Pr(\)<HM., at^d !>r. I'^r^nl i^-mif^l, I^rfM-tor of Sti-atyry 
'Planning and Mana!^<Mn(Mtt, Information r-;y,s ( (mh.s , with t ho ass i : ; I a nc(> 

of Sally McI>ovitt., Graduat.i^ As.si.stant. 'IMk- soctions on cost wcro 

pre°parod l)y Kcif-iai- A. !''r(\s(Mi ,^ Kcononi s ) in t ho !)(^pa r t m(Mi t of 
( Kduca t i on . jl" 

' This study of i ns t. rue t i\Mia 1 com))!! t i ni-; d(>als witl\ "coinputfM- a.ssistyd 
i nst r\iot.ion" as st. i pu 1 a t.(Hi in t.h(> Ap}) rop r i a t i ons IM-.wi.so. ! n- 
addition, it .nakos rofcfoncf^ to roinputor mana|j;(Mi i tis t rue t i on and 
c.onipulor 'assist (Hi '(';u i (ia n oo , as a pp fop i- i a t < ^ . - Tlic scopr and aiM'lica- 
lions of i ns t tMHtt i ona 1 rom[)u't. i n}'. iwv xp 1 a i n_(Mi i n (Miapt.iM- 'I'wo . 
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I . S(k:i i:ty , kducation , and comihjtkius 



The prol 1 f ora t i on of compntor uso In the period f^^om the 19r^0*s 
to the present has rapidly spawned ''the (*omputor society,'' 
Computers began as limited-use, s<*.i en t i i' i i nst 'rviments and. have 
emori^ed as eomnon ly~-us(?d ^systems , /as much a part of everyday, life 
and at^.ti vi tjy^ as th(^ automobile, -And like automotive technoToRy , 
the pervasive^ influence of computer technology has been felt in 
all i nst i tut ions in soc i otN^ , i ncl ud i ng educa t ion • To plan and 
-prepare fo!' the future of a "computer society," it is imperative 
to c(Mislder the implications of an increasing dependency on 
compiitors as well as t.heii* potential to expand and enrl ch "human 
lives* This exami na 1 1 on , shoul d first focus on the two conditions 
which Qontributed to increased use of computers: the evolution 
of capability in the technology ''and the need' for tools to deal 
with a Vomplex society* . ' . 



A , r:vol ut i^on of Compute r Use . ^ 

Three unique and powerful kinds of capability have been provided 
to society by computei* technology. 

(1) Speed - While early computers were able to perform calcula- 
tions more rapidly than people, today * s ^models can operate at 
speeds 50 times as fas^t as the early versi^s. Small microcqmputers 
can execute about one million programmed instructions per second 
and will, in a few. years, have the ability to execute four million 
instructions per second. This means that while we might speak of 

a task such as finding a student's personal file as taking a f^w 
seconds, computer technologists would refer to the .retrieval of . 
such, an item from computer storage. in terms of nanoseconds (one 
thousandth of a mill-ionth of a second) or, even picoseconds (one 
thousandth af a billionth of a second). 

(2) Storage - The incredible decrease in the size of computer 
components has meant that^ jnore and more information an»d instruc- 
tions can be stored in a smaller and smaller space. In a matter 
of a few years, it will be possible to store the contents of a 
large un^iversity library on a'one-^inch computer chip, Th^ 
computer which houses this informa^tion could be put on a desk top 
and stored in the corner of a room. 

(3) Control - Since computer circuits operate basically like 
those' of other electronic devices , they may be connected to the 
circuitry of other^ machines and systems and then programmed with 
instructions on how and when to run these devices. In this way, 
a powerful computer can b€< given the capability of handling an 
almost unlimited amount of devices, ranging in complexity from a 
coffee~-pot to a hospital life-support system. 
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It. is appropri a t t (> ^^n^k n\ i^vr^ and t (M\p/iblllty \\\i'v 

provide an integral ei>irij>onen tis oT a hiK^ i|uailly <>{' lire. 
Computers are the work horsjos which re1(»as(^ peo|)l(^ f rom" t..i nu^ - 
conRuminR, mundane tasks- in ^:>r(ior lor th(Mn to. i^ni^ago In mor<^ 
creative endeavors. . 

Computers h,ave pjayed such an important role in the manaRomont 
of Information about and tor people that tl\ere is now an in-, 
creasing dependence on those machines for most of the vital and 
valued functions of society. A tt>chnolopy so pervasive cA-n not 
avoid impactinj^ both the process and products of educatixDn. 

P> Impact of Computers on Education 

The availability of inexpensive, powerful computers* both creates 
new problems for education and also promises new ways of handling 
some existing educational problems. The crisis predicted for 
education (I)ede, 1979), seems to make it imperative that both 
these aspects be explored. 

Perhaps most evident is that' ''computer literacy" will become a 
new basic skill in educatiqn. Society has already realized that 
a person who cannot read is denied access to information and 
education. It is becomi ng an acknowledg6>d t'act that a person 
who cannot interact with a computer will l^e denied even more 
opportunity for education . . Since this could fAirther increase the 
opportunity gap between rich and poor, the lack of widespread 
computer literacy is often referred to as "the next crisis in 
education" (Molnar, 1979).. Skill training for the multitude of 
new jobs £n computer technology and for the changes in existing 
jobs due to tc<chnology must also become part of the curriculum if 
education is to prepare people for fut\ire job opportunities. 

The components of the educational system (buildings, teachers, 
supplies, energy, transportation, etc.) are rapidly increasing in 
cost. ^ At the same time, the system is lhandated by Federal and ^ 
State legislation to individualize the needs of st\id'ents, but 
without the support of additional funds. Educational system^;; are 
rapidly approaching the state of attempting to do everything , but 
not h^ing sufficient funds to do anything well.* 

Computers can h^lp in two ways. First, through better management 
of resources (with computerized account ing , inventorying , and 
student record-keeping), th^ existing funds spent on education 
can be made .more productive. S\ich 'methods could make it possible 
for administrators and teachers to evaluate programs and spot 
strengths and weaknesses in their methods.- Teacher anci student 
time can also be malie more productive. Computer^-zed systems may 
be used to help individualize learning for students at both ends 
of 'the performance spectrum. Pbr slow and disabled students,- 
computers can monitor student progress and make possible better 




(1incn<v^llr and prosrr i pt i vo trrhniquor,. , !br arcel orn it>d studfnit^.s, 
thoro Is an iucvvasoii vapabiUly fpr sol f - loachinR und for t h<> 
development, of prohl om-sol vlni? skills through* programml ng and 
Blmulat loHK. m>th these instructional strategies often result in 
making ^vai llV^th these instructional strato-gies often result in 
making A'vailable more of the teacher's time to provide attention 
to individual students. And for all studen.ts , computer terminals 
can be an Important delivery system for locating and retrieving 
Information necessary to support learning. Specific methods and". . . 
products which may be used to make these capabilities possible 
and prar.tical are described in Section II of this report. 

Although the technolopfy Has evolved into a useful and powerful 
aid to educational administration and instruction, the availa- 
bility of technology will not assure its use in education. 
Careful planning and attention to implementation concerns are 
necessary if the potential of computers for education Is to be 
realized. It seems evident that ,there is much to be gained by 
this investment in the future. Section III reviews the feasibi- 
lity issues and concerns which must be addressed as part of the 
necessary planning. Finally, Section IV analyzes several component 
costs in' making available and using computinjf -capabi lities for 
i nst ruction . . ^ 



IK {.:0Min!TiN(; appi.icationj^ wm i N.s'ri^uc'noN 

0 

A,. Instructional Co mput. i ng^ H^^njUMjl 

Any computing-related activity which is porformod in tiio context 
of the educational system is Usually referred to iind^r the umbrella 
heading of "educational computing,". However, re f^M^r I n)]; , t o nctivi- 
tles in, this w^iy tends. to obscure the vast differences' in purpose 
and procedures between (1) computing activities to f aci 1 i ta t.'(} the. 
logistics of running the educational system (administrative 
computing), and (2) computing^ act i vi ti es to ajd the Instructional-^ 
process (instructional computing). The following terms have come 
.into popular use in Florida to discri mina.fe between these two 
functions: . 

Adtninistrative Computing "refers to computerized activities 
performed within th^ educational system in order to faciTitate 
record-keeping and managertient functions such as ^taff payroll, 
inventory, financial records, and student -rela-ted management 
activ.i-ties such as scheduling and grade reporting. 

Instructional Computin g refers to com{)uteri'zed activities 
which facilitate the teaching/learning propose, such as actual 
instruction to students, management of test data on students , and 
teaching students about' data processing functions. 

It is important to discriminate between instructional and adminis- 
trative computing since they are radicfilly different both in . 
purpo.se and in the methods used to accomplish them. Also, legis- 
lation has already bqen directed toward distribution of adminis- 
trative compViting resources in Florida, and most " educat iona 1 
computing capability in the State has been established /for aximinis- 
trative computing:" On the other hand, very little direction -has 
been provided from the StaJ:e level for the instrajc't iona.l computing 
area.* • . 



B« ■' T^pes of Inst ruc t iona l Computing Applications 

,Th^ fo,llowing terms are usually used to describe functions or 
types of instructional computing: 

Computer assisted, instruction (CAI) . The important word in 
this term is "instruction." . The usual" C^I activity^ uses the 
computer „t6rminal as -a medium of instruction, in the same vjay 
that a teacher or a workbook' aids in the delivery of instruction. 
Usually, CAI is. individualized and highly 'interactive,' allowing 
each student' a self Ppacejd, personal "^tutor" for a given topic or 
content area. It isv, common -to f ind reference to several kinds' of 
CM depending .on the instructional method' being 'used in tlie CAI 
lesion. ^Although s'evel^al of these kind's^\ are often found in the 
same lesson, it is usefal to think of the fQllowing;ter/is in 
order to describe functions* which CAI mAy fulfill ^ -meet individual 
•needs during the; instructional process; . , ' 



(1) Tutorial CM - This rofors to An Hrlivity in wtU(^h t 
(M^mpulrr t<M'mlr\Ml (ir 1 i v<m\s pi*(>~pfnfV"M»]uii<>{] i n.s f f\i ( t-1 < mi in a i'. iv<M^ 
content area, .similar t a pr(^-pvoKrammr<i i ns t imic t I ona 1 woi^khook • 
T\itoFial CM is ur^o{\ as ?tn altornativo to a t<MU^hoT' l(M^*(.ur(^, a 
■film, or a wot-khook activity. with any of t (h>s(> mf;^! i a , CM 
ma»y ho iKS(Mi to proviMo Initial iruUru<Mi(>n in a c^.ontiMit- aiM^a , or 
it. may bo ti.sod to pr(^u.i(i(^ An oxtonsion of <M^ntont''or conropts 
■wlUch have, boon delivor^Mi initially by tlio tf^uMu^r or anotluM' ' 
modium* Vov oxampl(^, tutc^iMal C^\ would bf^*an apj)ropr i a to. rHo^ iiod 
to uso tQ toacii student s how to us<^ a mi rsi<:ompn t or system, and 
many micro systems v<Midors provide sucdi tut^K-lal lessons. It 
might al.so be selected tor additional instnictic^n in adVancf^d 
concepts, for examplt^ In s<^lving; tor thref^ unknowns- in an algebra 
system, after stu(ients had leamfvi how to ^^c^lve systems fc^r oiio 
and two unknowns* 

(2) Drill and pracM.ic^e CAT - Ti\es(^ are activities which provide 
s-tudents witli a series of practice items on material which has 
been learned t tirough tutorial CAl or ^througli anothei;. medium. 
Drill and practicf^ ('AI lessons are es})ecially useful in providing 
immediate fecniback as students pract i ce"^4v*HM r skills, since 
fiH"»dbacK can help to coi'rect items before students memorize wrong 

^answers. These activities are also val\uible in aiding retention 
of skills in such areas as numbiMV f act.^ (^i- grammar rules, 

( 3) . Simulation or modeling CAl - This activity is constrticted 
either by programming tlie structure or beliavior of a real system 
so .4:hat it is shown on a screen or .in. a printout, or allbwing the 
student to construct a hypothetical model of a system, Sirpulations 
aiV^ especially useful when it would be too expensive, t ime-coftsumi ng , 
daKgerous , or impractical to se^ a real system in action. Often,- 
the nature of the content is such that students gan le^ri best by • 
seeing "action models" and altering the variable^^ In th^ system 
in'order to see tlie effect of the variation. An 'exam'ple would be 
a genetics experiment in which the student observes the effects 
on offspring of pairing animals with given genetic traits. 

(-4) Gaming CAT - In an inst ruction^^l context, CAT games are de- . 
livered ixi order to teacii or practice skills through mot i vat ional « 
activities. CAT games are useful to employ as a reward, or when 
'students need more motivation- , than usual in ordejz^jtp keep them 
learning about a particular area. « ^ 

Computer managed instructM.on (CMI) . CMI activities, encompass 
a variety of .functions which are directly related to the instruc- 
tional proce;BS but do not provide instruction in the same way - 
that CAT doe^^. - Thes^ instructional functions inc^ud^: administering 
tests, scoring tests, analyzing test data, and providing summary 
information on student progress to students , teachers , and 
administrators." A CMI system may provide any or all of these 
functions. A typical CMI systerti is one in which students take ; 
tests- on machinereadable sheets, and the sheets are scored through 
a machine. The results are then processed and summarized 



by a romputiiir. r.ystrrn. Ttn^ iimitui ry' iMa v iiu'!\iri«^ n d i m r.iw>.s i 
Of problems- and presgrlpt lonn J^V^ fuvlhw study. vSomo CMT j^Vstoms 
allow fttudents to take \\\o t <vs't at a (MMnput or toiMTiinal, with 
rosponsoR transferred dir^M^ly from t ho tf>rmirial t.(^ t Im^ (c^mpn t (^r . 
The foous of CMl r>yst(>ns is on rollovlt^K* ti*arh(M\s from n\nc\\ of 
the papiM^work and rec^ord - Koc^p 1 n j*^- t a.sk.s whi(M\ ac^v^mpany lnd1vld\i-^ 
allzed Instruct I on* 

Ot he r.i n.s t r u c 1 1 oni\ 1 com pu t i n app 1 i c atio ns • Sovfjra 1 non ^ 
CAI/CMI ins^rucTlonal computing lipf>l I caTTotis f A 1 1 Into an "otiior"- 
category. .These A ncl ude (1) Information Vetrioval systems whlc^h 
<^an aid students in locating Information a^^oiit a particular 
topic, (2) computerized guidance syfstems, which provide decision- 
makings information to Htudents oonof^rning jobft; and sohools-, and - 
>(3) probl em-^sol vi ng activities. ^) 

As with much specialized jtertTvinology In the field of education, 
tbese definitions are not standard!/;^ among educators or comp^i/teV 
users. Computer assisted instruction is sometimes ca 1 led^ "computer 
aided instruction,'* for example. Also, some \yri.tQrs and in- 
structional developers list, several more kinds of CAI- by divj!ding 
up dri 11-and-prac ti CO Into s<3veral functions. In the current 
report, the terms are used as defined above. - ^ * 



C . Types of Comp uter vS ystems foi^ Instruc t ippal Com puting 

Several kinds of hardware systems are available and in currerit 
use to provide QAI, CMl, and other instructional computing appli- 
cations. These -alternat i ve systems are described bel6w: 

Large timesharing systems . As the name implies, these ^ 
systems provide a large, centralized c.apabi lity Avhich may be 
shared by several users at one time. Requi red -gnuipmen^t includes 
a "rnai nf yame*'' computer with the storage capacityl and capabildty 
to handle sev.eral usersterminals at oncp, and termi*nals such as 
'cathode ray tubes (CRT's) or teletypes at whidh each 'user may 
interact, with the 'computer. Although .users have a certa;in amount 
of control over the immediacy with which tiieir requests to the 
computer will be handled, ultimate control over the. priority of 
the request-s (and even whether' or not the x:gquest will be accepted) 
resides at the^ central computer location. 

The sAme kind of compute>r which handles timeshaj^lng activities 
may also accept rd^quests which are to be put in a group or '^b^tch^"- 
with several other jobs and handled at a later time, in order to 
free computer time for more itnmediate needs. Batch requests may 
be made by users dt- a CRt or teletype terminal, or at'a machine 
which accepts punched cards. With bat^h systems, users have even 
less control over how soon the request will ■ be handled than they 
do with timesharing systems Priori ty again is assigneid at the 
central computer site. 



5;;un«> TT ni7^*- J^Tiri fTi^ j)r()rr(1u r<\s a.*; with/ rya i f rfim(^ ?;y^;t(nTls, / 

but lUo oomput.ei* whti'h runt^ Uu> upp I 1 ra t i oi^s i/s .soinowiiul :.mallor / 
in t.orms (^f kn(Mri(>ry tuipnclty and powor. It Is.-callfui a "mini- / 
(*(>mpiil > " rathor than a ma t n f ramr> , and i ^; uFvdally abU> to haniilc/ 
l(>.ss tc^rminalcs at. on(^ t i mo . Thv control f rc^n/i t.ho \i.sor\s point ot 
view is the K^mo as with a maiii t ramc^ , lio^ovc/T. ' / 

/ " J 

Standa loni^^ mir.iXKK>mpute!^^Xg.!i^!!in^ • Ctn'A:^ent 1 y tho ma jor / 
differe^nco bo tWeeo- t h 1 s system and th^ oth<?rs f r(Mn tho usorf^' / 
|)Olnt )of viow Iv; control. *\Standa J ono" m^yins that tho system As 
ontiroly so I f cotUa i nod , since lK>th an I nput /output terminal and a 
small processor {microprocessor) are in t/u) same physical locAtion. 
iSince an Individual user has complete aut/onomy over how and v/i^en 
a request will be /TpMidled, these systems Miro often called "pA^sonal 
computers." Howcrv^r , this kind of syston/ is presently limited In 
capacity /ind (variability, and cvannot perform all the kinds of 
Instructional completing tasks whit:i) can/ be done on^larger systems. 
Mi crocompu tors -are ^presently limited in the amo\int of storage 
available f or . app 1 i c^at I ons such as CMI / rocord-koepi ng . 

\ • / ' 

Timo-sh a r i ng/ s^i^ndalone microcomi6uter systems . A . pfe c o n 1 1 y 
added capability with\ some microcompiAer systems is the ?ibility 
of microcomputers to kiit as "temparai/y terminals" to a time- 
sharing system until tvhe user receives a desired CAI progiram. 
Then the conimuni cat i on\ U nk with thp main computer is broken and 
the microcomputer may Aun the pro^i/am (and accept other programs 
locally) as a self-contained unit. This increases many times the 
capability of . a given microcomputer system for instructional 
purposes . . / , . ^ 

\ ■ ' ■ i • A 

p. Applications to FduQat| iona l Problems ' 4 

Use of computing ti^^chn^logy in support of teaching and learning 
first received wide^ri^read attention in the late 1960's knd early 
1970's. At that time there was a popular opinion among educators 
that the power of computers could solve all or most of the pro- . f 
blems which were apparent in the educJ\tional system. When it 
became evident. that instructional computing offered no such c 
panacea, there was general disillusionment concerning the use of 
thcise and other innovative methods for- instruction. 

Since these early endeavors, c<?mputers have become ■ even more 
powerful and less expensive, arid a great deal has been learned 
about what computers should and should not b^ expected to 
accomplish. In light of this nW knowledge, It is appropriate to 
ask the following q lies t Ions: \ . . 

(1) Are there specific educational problem areas for \ 
which instructional computing methods may be a 
solution? 



re 



i'A) Aro tlier(> sjr<MMfi<^ ways i n?«; t r\uM i ona I (M>m|)u t i tu^: 
* 

In refiponKo t(v \.\\o first (jiies t. Ion , th(»ro ar-r Jr?<^v<M-nl kinds ol 
Kpoclal -noods .^t.udont 'popu I (\t, i ons whlcli can anci do IxMn^l'it. from 
such mot.hods. {^vv Ai)p(Midix K, pa r t 1 c.vi 1 a i' ! y comiiicn t by Alfi-od 
P<">rk . ) Tlu^Ke st.U(UMits hnvo traditionally repf'^i^t-n tod some of tlio 
most difficvWf , /5xp<Mis i vf^ , and t i mo-conRuml ng h^irninr, probli>m.s 
presented to classroom teaciiors. Wl.tliout t nst riict i ona 1 cf)mpn t. i nj^ 
metliods.^tlioso students may n(Wor rocoivr the at tent i on thoy 
require. The sped a I -n-<MMls populations include^ 

• ■ ^ ' dents requi ring rene diation in basic-skills . I-M o r* i (i a pas 
al reader rec-nTgnizecPt he need for fe-teachi n^^ functional literacy 
Skills to stiKients ex'ixM' i enc i ng difficulty in this area. Compu- 
terized metiiods can lif^lp witii this task in two, ways:- (a) . l^y 
providing dr i 1 1 -and-prac ti ce tx^ develop rule-learning skills and 
to>'enlTH,nco retention of learned skills, and (b) by supplying an 
automated system of ti-acking student^ progress and supplying 
s)u>«cific, individual information on areas of student weakness. 

Students with leartji ng disa bilities . , Aga i n , both dr-i 1 1 - 
and-practlce'and-lriiLnagement . capabilities can help with the learn- 
ing problems presented by many kincis of learning disabilities. A 
medium such as CAl is able to provide the constant patience, 
/einf orcement , and stimulation requi red f or -these studenVs. 

• • 

Student s in low' population courses. ^:ontent areas such as 
advanced mathematics" (trigonometry, calculus) and advanced 
science (pivysics, chemistry,'^ are 6-f ten consi dered low-priority 
areas for staffing since th€)y do not draw large numbers of 
students. Compu1ioS--based methods can [lelp sui^p ly ' self -paced 
learning en vi regiments for the^e^^and other areas where teachers 
are often unavailable. 

'Accele rated learners . llemedial i nst ruction, f or slower 
learn^^s is sometimes provided at the expense of) a.ttention to 
gifted leapiers. Since gifted students are also entitled to an 
. approprijatee^^Aicational program, and since these students are an 
important ftituNe resource for society, there are currently programs 
underway to provide better - instruct ional envic^onments for the 
gifted. .Computers can help by- offering a powerful intellectual 
tool with which^the student can explore all content areas, and by^' 
making possible self-paced methods for learners to acquire ..further 
knowledge and skills. - 

Transfer studentil . There are many j»tudents who, for a 
number of "social .and personal reasons , ' mqve f requent ly ' f rom ^ 
school to school. These students may have^o learning diff-i.culty 
other than simrtly getting access" to material which they missed by 
transferring to a school with a different .curriculum structure. 
Self -paced methods offered by CAI and CM! again seem a logical 
solution to this problem. . >v ^ " 



\ 
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A vvv\o^ of vvHotivc]] on t ho ^^•^o^; of i ns t riic t 1 (wui 1 
methods (Appendix P) provided/ somo answors to iho 
specific ways in which M\jch rrl^thods can o^ibanco teaching nnd 
learning. It is apparont thfit computori 7,(m1 methods (^.an he an 
effective solution for spec i a 1 -nofuls populations becaus(> of 
\ini(iue capabilities in tliroe/key areah: 



Individualizatio n 
and 1 nstruct ionaT 



and 



ment 

learning environments for 
learning levels. CAT and 
teaching of mathematics 
Such methods have also 
instruction in community c 
is consistent <?vi dence , f ro 
effective as traditional m 
especially when used as a 



siel f -pay i ng , 
methc|ds are helpi ng 



Poth comp\iteri zed manage- 
provl de i ndi v i dua 1 i zed 
spectrum of content areas and 
been especi ally useful i n the 
at the elementary level . 
successfully to help, individualize 
1 lege and uni vers i iy set t i ngs . There 
the research that CAI is .at least as 
thods ^nd is often more effective, 
upplement to regular instruction . 



a ibroad 
c(n have 
and^^ reading 
been/ \ised 



Moti vat ion . There i^ general support in the research for 
the view that computerized nethods of all types promote more 
ppsltive^ student attitude* toward both tiie content and the instruc- 
tional approach. Conputef^-ba^ed , i^nd^vi dualized learning methods 
seem to provide a "teachejV" wit)i er^dless patience and unlimited 
memory concerning each stiudent's specific learning needs. The 
capability of supplying i^rivate, tailored, and immediate feedback 
to the student appears tfo beOarge/ly responsible for increasing 
students' motivation to /learn. . 

Interact ion duri ng / le arning . Many reports indicate that a 
large number of learning problems result from learning in «a 
passive rather th^n an factive en^yironment . Large numbers of 
-•etiiderit^s for a given classroom oftep make i.t necessary to use 
lecture and othler methods in whiibh the student is not actively 
involved in each step pf the lea/rning process. Computer-based • 
methods can help provide a setting where the student has access . 
to "personal" interaction at any time. ' 

There is evidence thJt better methods of individudTli^-atipn , 
toget^ier v^ith increased motivation and more interaction during 
learning can cut down substantially oh the amount of time needed 
for st'uden.tJ? to acquire skills and knowledge. 



t., Illustrations of Current Instructional Computing Uses 

The benefits of computei^--based methods to teacflers and students 
are not merely theoretical. The potential of cdmputirlg; resources 
to enhance education is/ already being realized, both in Florida 
projects and in the ac^tivltles of organizations in oth^r states. 
Much has been learned/from these efforts abowt the positive 
aspects of instructioyial computing, as well as the practical 
problems which must be addressed on a continuing basis. 
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CAT in a statewide syst em. The Minnesota Kduca t lona 1 Conputl n^'; 
Consortium (MRCC) is a recosnizftd leader in p'rovidlnp; 1 nst ru(> t i ona 1 
computing support to a statewide ed\icat i on/i 1. comnUmi t.y . m-.CC 
provides applications of several kinds to schools, colle^os and 
universities throughout the state. !\)th time-sharing and micro- 
computer systems are employed.. Most CAT activities tal<e place 
via a- micpocomputer-based approach. As of the beginning of 1979, 
approximately ,r)00 APPLE microcomputers ^ere in place, each able 
to act as a standalone unit or as a terminal to MKCC's mainframe 
computer. Under the MECC system, CAI and other, appl icat ions can 
be sent to a given microcomputer, the comnwnication link broken, 
and the application run independently at the local site. MECC 

admrfn.st rirtoi^ "T-^^ works well mud supports 

learning activities in a ntimber of content areas. 

The key to the successful adrti nist rat ion of the MECC system seems 
to be a user services s-taff which performs four kinds of activities: 

(1) Coordination - Instructional computin^^ coordinators respond 

to user problems and train personnel in the Ose of system resources. 
Newsletter, training workshops, and conferences Vre som^ of the 
elements used to nmintain contact with users. 

(2) Courseware quality control. - New CAI packages are reviewed 
and evaluated on a continuing basis to add to the existing library 
of CAI resources. -Approximately 50 self -i nstruct ional modules 
are available' to users at this time, ih addition to support 
materials for use with ttiese modules. 

(3) Technical support and development - The MECC staff continues 
to monitor new technology in an effort to arrange- volume purchase 

^kgreements on hardware and software which can enhance the services 
available to users. ' 

\ 

(4) Distribution - Roth documented .courseware and written supports 
materials are disseminated on request to members of the edubational-^ 
community. Efforts are made to keep members informed about 
available materials through conferences and newsletters. 

' ■ ' ' ■ f ' ■ ■ ■ 

MECC reports a steady increase in the number of users applying 

for and receiving instructional computing resources. Plans are 
to expand the present microcomputer-based program as more course- 
ware and better technology becomes available. . MECC admir^istrators 
continue to emphasize the need for user support servicesi", regardles^ 
of the t.ype^, of system employed* ' \ ^ 

• Computer-based instructional management . A Florida project 
•Which has received widespread attention both within ' Florida and 
from other states is one developed at Miami-Dade Community College: 
The Response System wlth.^'^ariable Presci^iptions (RSVP). RSVP is 
essentially a CMI system,'' but Is often referred to by i,ts develop- 
ers as a "computer-basied instructional management" syj#:em. 



\ 



H8VP wns Of 1 i lui 1 1 y (io.s i /juvi «.s a jnippocf system to (nci litalc 
handllriR off -campus and Individual study courses at, Miami -Dade 
Community College. However, it is also used in conjunction with 
on~oamp\is coi>»\sor in several disciplines, including natural and 
social sciences, psycholo^^y ,■ history , humanities, and basic / 
skills I nstr^^ct i on . Approximat ely , 000 studeyts hav(^*"Kome ki,nd 
of^ contact with RSVP each term. \ / 

Fbr each course in whic+i RSVP is employed, collei^e faculty work 
with Miami-Dade technical personnel to develop diagnostic and / 
prescriptive materials for use with the systetjK"' Then, student/ 
test data and teacher evaluation data are analyzed using the WSVP ' 
computer programs. The system provides feedback to students and 
teachers on areas of strength and weakness. Reports to students 
are Individualized, computer-generated letters commenting on 
performance and specifying Instructional activities for each 
st\ident's particular needs. RSVP administrators report that the 
fMI strategies tiave been accepted by the faculty and students 
mainly because of the quality and flexibility of the system and 
because of the continued support and training provided as part of 
the RSVP program. 

Computerized guidances systems .- Perhaps more than any other 
kind of instructional computing application, computerized 
guidance systems have been well-received by both students and 
instructional personnel. The limited availability of guidance 
counselors al; junior high, senior 'high and college levels is 
widely recognized as an educational problem. Guidance systems 
such as DISCOVER have helped provide an effective solution to the 
problem in several locations in Florida including Orange County 
School District"P Dade County School District, Hillsborough County 
School District, Palm Beach County School District, and Palm 
Beach ^Jwuior College. Orange County School District also provides 
DISCOVER to several other school districts and community^colleges 
in the region. . , 

The DISCOVER system contains a aeries of, modules, with activities^ " 
ranging from values? clarification to job exploration. Students 
access thesie activities through interactive terminals connected 
to a mainframe system. As students go through the modules, 
information is gathered on their vjtlues and aptitudes to help 
them in their d^^sion-making process. * 

' System users a](<Oi||g. the state report that DISCOVER continues to 
generate student ' interest- ir\ career choi'ces and in computer 
activities and capabi li ties , as well. Thus, the systemActsi as a 
computer literacy tool , as well. as jaguidance medium. Users also 
report that', because of its interactive nature, it can effectively 
simulate th'e\acti vit ies of a guidance counselor and provide 
students with useful, cTp-to-d^te information on jobs and educational 
institutions. "\. ' ' 
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Summary <(f 1 1 1 usl ivx t j . I'br ot\c\\ of tlw^^u^ r>\i(^(^(\s.s f n I- - 
grams, there seem to Ix^ key oomixinonts at, wnvK^ IM rs'( , is 
an initial and oontinuinn himmI Tor a(l(Minat(^ ti^'ndiiM" ti'aithnp, aiwi 
preTwiratioTi • Some of personnc"^! in t !h^S(^ prnj(M\t.s had initial 

negative rt^act ion ' to u>iing t ec^.lino Lo^^y which luui to Ix^ ov(Mmm>iiio 
before traininj^ in systc^m a(M.ivrti(\s ccMild hi^un* ]^nc\\ pi-ojinM 
also emphasized the necessity tor admi n i t ra t i v<"^ roninitmcMit , i "h 
order to support the tii^ie and poi'soniu^i r<^sour<M^^; imhiuI rfvl l ot' 
ihe project. l*lnally, each project rec^'o^n i /.(hI the imp()r{anc(^ of 
on-'going support and te(^.hriical assist ancM^ struct iin^ to maintain 
the high quality and effective nsc^ of tlw^ r(vsoin'(M.\s maiie nvailab'h' 
initially. 
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III. P1.ANNIN(; \'\)n TUV, I'l'TllKi; 1 MPI .I'Ml-NTAT 1 O! 

INSTHlK^TiONAI. rOMPUTlNiT 



teaching?: nud \t^arn\u\\ a(Mivitif^s ]>?M)mis(\s not h i n^r^l^or t oi' a 
rovol lit. i on within tho (uliu^a t i on^rl s^ys^tiMu. As of McwoMnbor^ 107!), 
thoro woro-mot^c^ llum ^fU) mi cM^xMMnpu t (M\s and <>v(m^ (lOO t i nu^sha r i 
tormina Is h(Mn^^ uso^i tor i ns t tmkM. i ona 1 puri)os(\s in I'lolMda scMiool 
districts (soo AppiMidix C) . \ n a yoar, t hc^ fi^^^iiiM^ tor mi(MM>~ 
computors cu>uld easily douhlo. \v\ it is- a[)par(M)t that. pro?;(M)t 
ac 1 1 vi t i <-?s aro ott(M^ (^xpl (^ra t.ory and pilot in naturt^. As t h(^ 
U.S. Houso of H(^proso!i t a t i>^(^s (l!)78) (N)ignn t t.(M^ on S(M (mum> & 
tTochnolOKy discovorcMt in i t.s study of impacM ot t(Mdinoln^y on 

schools, thi^ (HiiuMi t i ona 1 comnuuity lac^k^^ a " cM))f(M'on t. / rational 
policy toward th(^ riso oi comput (m^s tor i in[) tm:>v i ni^ hvar^iinK in our 
socloty." T)ie study emphasized t.h(^ ur^?;o!it nood to plan i mj) 1 (Mtkmi - 
tation st.rat.oj^J OS tor taking -full advanta}';^^ ot (Mnnputiuf'; tfH^hnolo^y 
i n oduca t i on . 

Planning noods to bo of two kinds. ThiM*(^ is a r(Mpi i r*(Mnon t toi* a 
management system of di ss(Mni nat i hk quality inst,ru(^J ional co.mpwt.inK 
resources, and tor providing t.ho trainini'; and t (Mduii cm 1 suppoift 
,Ato facilitate effective use of th(^ technol(H^y. 'However, stvi\Loir^\ 
must also be considered for d^^^linj^ with current pei^ceptions 
al30ut computers for instruction. Witnesses to t h(^ I). S. House 
committee- were agreed that "just boca\ise s(M)ietdnnR woi^ks is not a 
guarantee that people will flock to it." A hignific^ant factor in 
the success or failin^e of instructional (M)mput.inp; may ho how 
adequately an implem(^ntation plan takes into account certain 
controversies and. issues winch are apparent in tins arr^i. 

A. Management Conce rns - . ' - 

The experience of other state.*^ with instructional computing has 
been that a centralized, rath(ir than a localized, method of 
planning and providing support functions is more facilitating to 
the growth and effective use of instructional' computing in a-' 
3tate-wl^e system. If members are left essentially to ti^eir own 
activities, use of technology will flourish in sc5me areas and be 
largely unknown in others. It seems imperat i ve - t'ha t all students, 
--^be given the learning opportunities which i nstrur tiohai computing 
has been shown to provide. Systematic planninf; needs to be done 
to assure that the following concerns are addressed: 

Hardware/software needs . Some kinds of delivery systems' and 
ways of using them were described i-n Seclion II.C. There is 
currently considerable discussion in both the technical and 
educational comhiunitles about the size and capability required in 
a hardware configuration for instructional use. There are also 
concerns over the availability of instructional software for use 
on these hardware systems. 
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■rhc I i-rliiu) 1 (M.;v 1h' n^vin/. ''»v'ir.' m.iMcI", ; in ■ rt -a ■ • i n 1 \ 

|)< )\vf r 11 1 : ; t Mib i:i 1 { ^ in i i rt m ' ( )V]\)\ \ t ^ . ;r . i n : : t r.iif M i t n I d < M i \- 1 ^ »'>^-'^'' 
.^;yst(Mns. Allhoiii'h !h<M'<' mim^ Imi|M'. t i ru ; ha i' m\'/. :;\".((Ma;; 
a \' a 1 I a b 1 ( ' I" < » i' i ii * J f 1 1 ( ■ l i m n ( 1 u ' I't ' » l < ai .\ ( m i >. { o I )( • m< ) i"i ' r ^ ^- ; I * . a ii t i 
1 1 ^l'; i .V 1 i I • a t p la d 1 ! t an: ^ a ■ • i^^ 1 t m i with i i:ip ! < Mr« ai I i ii p. 1' h < - . t • I h va ii with 
itii ?• la )( a )iapii i ( M' : . \a • t « . , ! lo\v( • r , : . I u ^ ■ ^ ' i i r J i' a r I i i )i i ;i ! | a Ma^ ( a) ik * 1 
r ( ^a i 1 y 1 m m ■ mm ^ r c a \ I ii' a a i a 1 w ai 1 \' a i < a r ; ta an U > f r 1, a i im: ; lor t h » • i r 
p !a)(i luM : ; , t h( \\- a f« ^ ( H M ai in IM ^ m 1 t U a ( I \'Y ( < ^ and d ! r^r t m ai ^ )ii what 
kinds { ) ! p\Mi(d la .^^.t a; I ( ^ ma i : 1 o iin m M I h ( ' i r in j'd : . . ( M i iMa ai 1! y , 

0 xpf I i SI* I () (it ^a 1 wj I h 1 h i a a * { ] u ( ^s I i ( a n ; , a s ^w< » 1 1 as vaV( a a;.s to 1 h o 
hardwaia* itsrP! , i >; olirn laaH^saal in the laoia* e'l f I' 1 m ai I S(dn)ol 

d i I r i s . 

l^Mdnaps I h(* iums I d i f I i (mi ! t pr()l)l{ai) to ia':nO\a« is h<^\v to a.ssaiia^ an 
a.d( a] na to a laonn t of h i a,h -< i ua 1 i I y i ns t lanM i < aua 1 .-^o f 1 \va la * ( (aui rso- 
wa taO f o r vaa I'i { Mis i ns t r m ' t i on a ! )ii i on t a roa ^; - a nd t a n j'a d j)opn 1 a - 
t i c )n s , II is ( ^ r t c Ml o V o r I ook < M i that t h ( I o(M i va an ass of C'A I 
dopiaids ainioj.t ! o i a 1 1 \' on t ho (pia ! i t y c^l' t h(^ l(^a.son ma t (MM a 1 , 
A M honi'di thoia^ aia* a nniiihor -o I* m i ( M*j){a anpn i o iT-^ vand i i lao: di a r i rp^, 
t (Man I na I s in t dioo 1 ; . a. 1 this, t i vm * , las ( * d s o t' t < ai s(sa t t ( sa -d a.n d 

() !' i ina.Mis I s t ( ai t i n .s t lai o i i mii a I (pia ! i t y . 

1 t^voii I d -I ao • i i 1 t a t (* o I I . mM i \a • u.' a ^ ( d i inM ruo t i (Mia 1 (S)mpu t i up. 
produces if t h ( Ma ^ ' wo la * a ( a'ai t ra 1 i sa m 1 ^;yst(a]l I'(M- d i sstaai iia t i rp\ 
iiiroiaaal i oiT on (*AI oonrsowaro. -Th i .s laiaj^t also iiioliuii^ tin* 

d 1 I ro l>n I i on of o(^pio:, oi the^ (aMir:awaro wdiioh Would I luai t)c.^ \isod 
()n locsil bataiwaia^. Niioh an a|)|)roa{di wa)nld h( \ (sanpa laa b 1 to t h(^ ; 
Ml *pa r I lai Mil of h(hi( sil i on ' : . cMina ail sy s I ( an I' o r d i.>M ?* i hn { i ip^, i n.^M lau' - ' 
^ t i ona ! I < * 1 (^\- k . i « ai ana t im* i a 1 : . . Wli i 1 ( ^ o \ po r » on(a in this- a^ia \'i i : : 
1 i mil od, il appoars that pi'^vidiiir. oitln-M* i n I'tMaiia t i'oii about 
ts )in|)U t ( \r "dua S( M i p rod i nM r; or s n | y t ip'; t li o p rod iirj * J h ( aiis( ^ 1 y t - ; , 
• 1 .s inttM'J^'jl t Inv' sno(MvMS I n 1 u:a* of (\'\l and ('Ml. / . 

'> ' , • 

Tisacdior tis'iininr, iHMai:-^. Tin* hisfory of jniio\aativo [) ]a){'; rams 
in s(diool sy.stonis lla^^ shown t ha/t ^^\\rr^^>^t. (^f tlif* (d' f or l ' dopiMids' 
* upon ad(apiala^ toaiinina; a^id |)ia^par'it i oy' lo!' t lu^ po rsori n o 1 who wi 11 
J mplcMTKMi t. t h(.* pro^U'^MM. Tcaudiors who aia^ nuraniiiar witdi, an(i 
pcodiap^; a i)p la dn Mrs i \M * about' rompn1(M' laa-dino 1 o<\y , laaiuiry a wa** 1. 1 - 
d(as i [.';n( a1 aiwi (^omp r ( dnan; i \a ^ or i on t -a t i on p ror, ra la in b( d h [iioncMaa ! 
ca)mputa*M' lit(Maar.y and in ( lic^ ui-a^ of Idn^ s|)(a:irio sy.staain l.o bo 
.1 mp .1 raiic^n 1 (a.l . It s(Mans appataait t*1ial I h i ( M^:i (M) t.a t i oii oannol bi^ 
(iono (priod\ly, in an a f (mm'-scMioo 1 W(HdsshojV tMi v i rcMiintMi t . vSona^ 
awa'ra.Mioss of (a)m[)utor I (aduK^ 1 cn'.y ntaabs to bt^ st\ninIat(Mi durlap'; 
t.(\a(dior odu(sation pro}!;ravns, in add i t. i oi^ to p ro\'' i d i ip^; ii||S(^rvic(^ 
tiaiininp; .in t lu^ spoc^iflc^. CAI/CMl maia.n'iab-; ta) bo u.stai. 

At "tLh i s* l.iatK^, oonu)ul(M' I i tasvupv is !iof addia^ssial in any comp.ixdien 
sivr,\way in Florida ((NacluM^ odiusa (, i on . A .sni^voy of rd(^rida 
loaclu.M' '1 Pa i n i iiK ns Isi (mi I i ons (Af)j)ondix C) Pi^Msa. Is that, vf 

/program::; roc^ui cU)mpul,or bi tcMsicy at-- any la^vc^j as par't of the 
ski lbs for taaacdiinp,, Q:i(sarly, moro (.anphasis n(.M^ds to bo placard 

_^ou ill i s toai i !n ip; if i ns t rur t i (•)na ! (a)m!)i)1 i nj^ app 1 i cat. i (Mis aaa'^ lo 
bo acs^optod int.o clas.sraa))a ns(^. 
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ManarrruMit t r a i_! n n r. jn_< mmIs . Th<- or i tMi t a t i on an(1 trainnu; <>t 
manari^nt 1^^^^^^^ suc.cossful implo- 

montation (^f innovation as ^uivquat.e propara-t. i on ot toachors 
Poriiaps ov(Mi moro important, is t.ho roqui r^MmMit for broadly i)ased 
oriontation I li v.mnmrjmmt principU^s for sucli porsonnol. Ik^lh 
•kinds of pro^u-ans aro noodod; (a) to develop awaronos<^ of computer 
. lochnolory and t.ho pot.Mitia.l of tho technology for improving 
♦instructional pro^^rams, and (b) to assure the development ot a 
support svsttwn for maintaininR the u t i 1 i /.a t i on of technology. 
Vehicles such as the Academy for Management Training established 
by tiH» 1070 Florida l,(^gi si ature can be useful in providing needed 
orient ati(Mi for (Educational leaders. 

■ Ccm t 1 n u i n r P P < ^ r e g u 1 reme nj. s . On c e t h e . 1 n i t i'a 1 e l erne n t s 
of t !i>^^l i ss7^"n a t i cm" p 1 a n are set. in-motion, provisi on must be 
made for maintaining^ the quality and effectiveness of the 
activ'ities. This is especially true in light of the changes 
occurring dailv with technological pl^oducts and services. Again,, 
a central i/,ed approach needs to be adopted to accomplish the 
f<')l lowing kinds of fiuictions: 

' en Purchase agr(n^m(Mits - Most vendors' of computing equipment 
and software are willing to allow substantial , discounts and will 
even include additional services, if they are approached from a 
- systemwide levf^, rather than by individual districts .or- ins ti tu- 
\-''tions. Several of these agreements have already been made for ^ 
■• .educational computing products and have r6sulted In. considerable 
cost savings for the Stale. 

(O) Technical information resource - Often, i nstrut:t iona 1 personnel 
are interested i>n- acquiring instructional computing products, but - 
do not know whore to begin looking for such products. They need 
a resource which could provide such technical assistance initially 
and later help identify problem areas and suggest solutions ^ 
during implemx^ntation. Such a requirement is especially evident 
at this time in smaller, less-affluent areas, which do not have ^ 
^ technical resources of their own. . 

(3) Communication channel^ - The Florida Eqtiitable Distribution 
Plan for administrative comj»*itin^ resources is based on the 
knowledge that many techni cal resources " wfii ch are available in 

. more affluent areas may be shared with neighboring, less-af f lu€?nt 
members. The key to encouraging this sharing activity is communi- 
cation among members of the system. It has been d^Mnonstrated 
that encouraging communication for purposes of sharing technical 
knowlecjge and products can do much to make better use of existing 
resources and thus maKe thQ system as a wholes more productive. 

(4) Evaluation activities - It is impoi-tant that some efforts 
are made to evaluate the progress of instructionay compuUng 
programs in order to determine ways of revisin|y^hem ag^ymaking 
them mor4 effective. Such documentation has;beeTi,seen as a 
neccessary formative component in assuring the continued success 
of any instructional activity^ 



n. Imp I emeu 1 a I. i Oil lHHu*^s anti ('oiumm^ms 

' 7" ^ 
KincM^ i^iir\\oyA, ihiy^ of (^xf)orl infMi (. n t i with t^sndi i macfii i)os , 

t.hor(^ has hoi^u intonst^, t)i't(Mi iMnot. i oi^a 1 , (irba((^ <>v(m' t ho us(^ ' 
tiu^^hnol OKV t,() inst. iMurt. students. Now that romp\)MnK t <-^rhn(>*l (>[>;y 
has bocomo a pc^rvaslvi^ piMMjonco in school .s(>t. t. i nj^s , ' the d i scmi.sj; i on 
has b(>como vww more int(Miso and moro i^liai^ply focikssod (^n C(MM.ain 
h i };h-prof I 1 o issuers, Sonu^ of t.ho issues havo to do with (^mployiu}^ 
any methods othtM' than ti'aditiona] onos. wSystema t i o ^ fxlanni ng fot' 
the. di ssomi nat. ^ on of innovative met.lu)ds and materials c^an help 
addi'oss these. iiowevi^v, there arc^ also concerns unique to the 
use n( (HMnpuleri/ed me thods--quest ions about the pot.ential imi)act 
of this poweyful and expensiv'e mini i urn on students, teachers, arui 
oil th(^ educ^.iijt 1 onal syst(^m itself. These questions may not be 
easily answercnl , but they must be carefully considered when 
selecting methods and strategies for implementing instructional 
(u>tnpu tin}?;: ' 

The management of ctia n go > Can i nst ruct i onal compu t i ng as a 

foTMn of tec hjio logy l.)e successfully introdi\(M^d in the schools, 
(u^l leges and ^^uni vers! t i es of FJori'da? Deans, superintendents, 
pri nci pals , coordi na ti)i\s , assi stant snpnri ntendents , provosts , 
presidents, and other officers in 'tfie educational establishment 
must have ti clear understanding of tlie potential of instructional 
computing in order to view it as an opportunity for progress and 
improvement in education. This presents somewhat formidable 
consi d(?rat i ons in organisational development. Strategies must be 
planned for organization developmeirt capabilities to insure 
appropriate adoption of innovat.ions aval lable wit)} instructional 
computing. Unless opportunities are provided for key individuals 
in educational management to gain tools an(i concepts to aid the 
introduction of computer technology, the necessary cJianges in the 
system may never take place. Public polic>i considerations should 
also be carefully cons i dcMx^-^d as a - part of this need. 

.-."^Impact on learnt ng. Does instructional computing make a 
difference? If scarce educational dollars are vto be spent on 
relatively high-cost tec^hnology , many people want some assurance 
that the^ results will be improved learning, Tlier-e is strong 
evidf.^nce that instructional computing can indeed make a difference 
in several kqy ways. Computer-based methods have consist cgnt ly 
beew shown to be at least as effective as, t radi tional ones, and 
are usually more motivating to sxudents. Self -pacing and individ-- 
ualization become more pi^actical to implement. It is. also evident 
that . use of ^self -instruct io'nal methods can take, lei^fe time to 
a^(^aeve learning gains, and that the teaclier's time can also be 
majde more productive through computerizeci management techniques . 
This combination of characteristics offers tremendous potential 
for educational problem areas such as remcidial basic skills 
instruction . . ... 



) 
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^tj'5!^^\^J^'^ ^^l^llli'^^^ Will tho rolo <>f tho toachor (Change? 
therenTre^^^ tlurpttrt o! parcuUti and tour.hor^^ that, computei:^ 

will be used to replace mariy of the vital functions which teflchers 
now perform to facilitate learning. Whi lo it is neither desirable 
nor likely that this would happen, it does seem apparent that, as 
computerized methods and materials become more effective and 
useful, proper planning could allow teachers' roles to shif f . 
gradually from delivering information to those of managing the 
instructional process • Teitchers could have more time for guiding 
individual progress, while computerized resoUrce^? perform time- 
consuming drill and record-keeping activities^ 

Effects on students ♦ Will instruction become impersonal? 
Many people envision a scen4rio of f uti|[re education where students 
are totally isolated fro^n human interaction during learning , and 
as a result, become robot-like, ' unsocialized , and conformist. 
Again, it is ^neither desirable nor likely that all instruction 
should take 'place via computerized methods. It will be necessary, 
however, for decisions to be made about how much time should be 
spent in individualized versus group methods of learning. Further 
research is needed about the effects of each of these methods on 
individual self -perceptions and development. It is also imperative 
that we address issues concerning the role of the physical school'^ 
center. Should it contlirlie to have, as a major function the 
socialization of citizens f or . society or will energy shortages 
and Qther environmental conditions make it necessary to revise 
completely the striijcture of public education? 

Large vs . small, systems . What kind of computer system is 
best for instruction^ use? Even the hardware systems selected 
for instructional computing , uses have Implications for the ways 
in wh-ich teaching and learning will take place in the future. 
Although microcomputers represent a small initi$tl investment and 
offer much flexibility and autonomy to students arid teachers, 
there may be problems with quality control and use of instructional 
materials. Large mainframfe systems , on the othejr hand, are more 
centrally-controlled, and 6ffer standardization of instructional 
material, but many perceive a potential problem in meeting local, 
special-purpose niseis and allowing for diversity attd optional 
appi^oaches if development and dissemination are centralized in 
this way. There are also discussions concerning the costs of 
mainframe.versu^ micrococfiputQr systems as delivery syi^t^ms. Som^ 
of these issues are a'ddressed in more detaj.1 In Section IV. 

Availability of "quality courseware^ Where will instructional 
computing materials come from? The development of courseware has 
been shown J;o be an expensive and time-consuming process. It is 
also a procedure which requires several kinds df expert i8<^ in _ 
order to produce a quality product. Although it does not seem 
likely that individual teachers will be expected to produce large 
amounts- of coursieware, It is also unlikely that a state system 
will be ftble to allocate scarce educational funds foriri^Mch develop- 
ment. The answer may lie in gaining access t:o materials 



developed by the private s^^clor and V)y {5;rc>ups (Mu\ r tc^rc^d for sikMv 
devoU^pmonl activities* It thitj j:sLraLet;y is used, Llicro will 
still be a need 'for centralized coordination to evaluate and 
disseminate tliese materials to users* 

Computer literacy needf|> ; How much literacy is enouf^h? 
Computer literacy for teachers has been identified as a priori t.y 
need if the technology is to be adopted into the system. 
However, the whole topic is very thueatening to many teachers, 
and there is often resistance to adding more complex skills to 
already-loaded teafcher education curricula* While it seems 
l.i.kely that it will be important for teachers to have at least a 
basic acquaintance with the technology, planning efforts must 
include identification of the level, of knowledge which is 
p:i5;actical for aTl teachers to acquire. fieyond this level, 
instructional/technical liaison personnel may be necessary. 



TV. ANALYSTS OF 1 NSTUUCTl ON Al , COMPU'TING C08T8 



Numerous organizations ct.nisider computers to almost. Indispen- 
sable for survival in an increasingly conplex environment. Ju 
some cases, gains in productivity derived from computer applica- 
tions have resulted In substantial reductions in cost and increased 
quantity and quality of services. However, these gains in produc- 
tivity and efficiency huVe not occurred uniforfhly. Siich areas- as 
research and development, financial management, governmental 
regulation, and other fields which deal with large amounts of 
information have been the beneficiaries of computer technology. 
Other sectors, particularly those which provide services tailored 
to the neefls' of individuals, have been less able to participate 
in these benefits. - • - 

Several applications of computing to instruction were described 
in the preceding pages. With the rate of advances in computing 
technology, it appears that these applications will become 
increasingly available. ftoreover , because of the growing us^ of 
computers in society, it is important that education use them 
appropriately.' The tools for processing information in the 
larger society must certainly be available to aid learning. 
Thus, from a societal perspective, education cannot .jirf ford not t^o 
invest in computers for instruction. 



A. Analyzing Cost Effectiveness 



. While investment in instructional computing appears essential, 
traditional considerations of cost effectiveness cannot be 
overlbokefp. Basic issues in cost effectiveness are described 
below. 

The allocation of scarce resources to deal with social needs Is a 
fundamental concern. Ideally, a sequence for performing a cost- 
effectiveness analysis for an area such as instriictlonal computing 
would be as follows: It would be determined if expenditures In 
this area can provide greater benefits to society than Investments 
in othexv areas such as transporation, housing, communications, or 
even other Iducational programs. K instructional computing 
were identified as the program which can produce the greatest 
J[)eneflts for the lowest^ cost , an evaluation of alternative 
strategies available for Its implementation would be conducted. 
This process , which is commonly known as cost-effectiveness 
'analysis, can be oriented In two ways: . the first attempts to 
answer what is the maximum level of output which can be produced 
through each alternative ctrategy' for a given amount of resources; 
the second attempts to estimate ,the different costs of producing 
a given level of output. The final step in this process would be 
the Jselection of .the most effective alternative. 




Althc)UK^^ cM^nsi (iorabi of foiM.^ has Immmi (iiwotod civn inj^ last, 
thirty yoars to the ! opmcVn t of siich t (M^.hn i (iu<\s for ccmhIiuM i iij?; 

cayA. -of f ec^ 1. 1 V(^n(\ss aim 1 ys i s , H'u^so n\ol hods lui vi » on 1 y imhmmi t. ! y 
b(H'>n considon^d in th(^ fi(Md oK, odiu^a t i (>n , Th(^ (iiMay i iv t h(^ 
adoption of thVso t o(^hn1 (pK^s ar; Vorkinp: 1oo!n for rdurational 
analysis Is oxplainod by tho fact that. Hh^ crltoi-ia used for 
decision makin^^^ in Ihoso ^oclQrPr^wh i ch hiwo benefited from this 
approach are substant^ i al 1 y di.ffoi^'ent fron those in education. In 
addition, most of t he recvui remont^> for condnctin^ sound, cost.- 
eff'fecli veness analysfJ^are difricul4. to satisfy. This is par-ticu- 
- I'ftl^ly true in the ai-ea of i nst rue t i ona.l t.iH^.hnol o^?;y , given the 
exi.^tinR knowledge about the factors Whic^h affoc:t educational 
outcomes. 

Fvidence of tho lack of cos t -ef f ect i voness i nf orrr.at ion . in the 
area of instructional technology is provided in the literature 
cited in Appendix B,:^. On^' author identified over 400 references 
related to this topic. In a reviev/ of over 300 of these references 
he was able to identify Only IV.] which contained results supported 
by either quantitat i v(> or empirical data, Rven those studies 
which i;iclude some data simply allocate costs across de4:)artmen ts 
and programs without providinij a clear picture of resource cor^sumj)- 
tion. Final ly ,\ there is inconsistency in the use of termi nol(^f?;y 
related to tho evaluation of educational technology. Sucli terms 
as. cost -benef i t analysis , cost-ef f ecti voness analysis , cost- 
utility analysis, and systems analysis aro often used interchange- 
ably in the l^^torature. ^' 

Considering all of tfiese limitations, only a tentative and faint . 
picture of the cost -eff ecti veness of instructional computing can 
be advanced. at the present time. Eased on a literature review it 
appears that in most cases CAT presently (U*)sts more than 
conventional pedagogical methods; however, for some kinds of 
instruction, it may be cost-effective and is becoming more so as 
hardware and software bec^ome amortized over time. In the case of 
cm .some cost advantages over conventional instructional methods 
have been reported, Thes(^ advantages are more evident in higher 
education programs, but have also been observed at t)ie elementary 
and secondary levels as well, ^ ^ * 

• ^- ■ ■ " ^ . 

R, Comparative Costs of Computer Systems for CA[ 

•Two CAI ' St rategies' were considered in analyzing cost-effectiveness: 
t.ime-sharing and microcomputers. lilach one of these alterna- 
tives-was analyzed in tei'ms of the cost'of producting a given 
level of output'. .41' -"^ 

The analysis' was conducted on a sample which includes three time- 
shijiring systems and fifteen microcomputers. Hfie 'list of micro- 
computers and the minimal' definition for a system used in this 
report were those developed by the Minnesota Educational Computing^ 
Consortium (MECC). A minimal system, according to'this definition, 
is one that is "educationally useful and usable for. the ma^^o-rity 
of the cbmputer^users l,n schools and colleges." The characteris- 
.ticJ? of such a system are listed in Appendix D. 



The 1 nformaii orr cent fti nod In Tftblo 1 s\uu!;^^J^t« that th(> vnrlatlons 
in total fixed and maintenancQ costs for CAI arc .significant. 
This information, however, can only be used tentatively sloce (1) 
software costs have not been included in the, analysis , (2) this 
information is subject' to change in the near future due to the 
dynamic nature of the computer industry, (3) this analysis, is not 
concerned with the computing and processing time of these syg^ms 
which is a/criticial factor in evaluating cost-effectiveness, and 
(4) d^precie^tion and other determinants of cost-effectiveness 
were, for the' purpose of computation, assumed equal for all 
systems . 

Additional, information required to complete a cost-effectiveness 
analj^sis deals with the effect of scale of operation and duration 
of the program on^ the cost per unit of output. It appears, 
however, that microcomputers, given their divisibility into 
smaller units of cost, may be optimal for a wide range of output 
volumes. It is also reasonable tb assume that minimum cost per 
liXit of output can be reached in shorter -periods of time with 
microcomputers than with large computing systems. 

' m 

^ .TABLE 1 

COST PER HOUR* FOR PROVIDING COMPUTER ASSISTED INSTRUCTION 
WITH SBLFICTED MICROCOMPUTER AND TIMESHARING SYSTEMS 




Cost Per 

Microcomput(^r Systems Hour 

Apple 11-32 * -38 

Hewlett-Packard-98,4v5B - ' * 2.03 

IBM->8410 \ 3.22 ^ ^ 

Radlo^ack TIIS-80 (Level II) .32 

Timesharing SySstfij/s , „ • . , 

FSy Computing Center (CDC PLATO) 3.12 
Northea.st Regional Data Center (AMDAHL-IBM 

Compatible) 3-14 

Southeast Regional Data Center (UNIVAC 1100) 2^17 

♦Iricltides fixed and mainteria^nce costs only. Eased on use 7 hours 
per day, 22 days per month, 12 months per year. For further 
information, gee Appendix D. 
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V. CONCLUSION AND RKCOHMHNDATIONH 

Throughout history, there has belen an evi^rgrowlng collection of 
tools to help teachers teach jancT students learn • Some, such as- 
the chalkboar-d . and the .textbook, have become universal • Others, 
such as films, fi Imstrips overhead .projectors , calculators, 
models and laboratory apparatus , haVe become common. Computers, 
perhaps the most powerful of the teaching aids, have in the pRst 
been donsidored too expensive for general use* Thus, they are 
f^nd primaTlly in industrial training ^ograms , in scientific 
and technical ^programs , and in programs with special supplement 
tary funding, rathf>r than in public education t . P.5ir t.^f _t.he 



reason is also that, as was mentioned previously, there exists in 
public education no "coherent , rational policy toward the use of 
computers for improving learning in our society" (U\iS* House of 
Representatives, 197^). . 

New technology has spurred a boom in the field of electronics. 
Computing equipment vfiich cost millions back in the fifties can 
be bought for a few hundred dollars, and prices are still ptoing 
down. Future electronic appliances for education and amusement 
will be ^ven less costly, more useful\^and, more common . ./Computers 
are in some tiomes today, will be' in many homes tomorrow, ^nd will 
be comriionplace in the not too Sdistant future. Given current 
problems in Florida education concern with overall quality; 

the level of students' basic skills performance, shrinking 
resourcesv concern -for equal access and equal opportunity), and 
an understanding that comp^uter hardware is one of the few areas 
of modern life where costs are declining, the time seems .right 
for an infusion of neW technology into the educational system, 
the uniqi^e capabilities of computers make th^m an ideal adjunct 
to the educational process. With computers, individualization 
and: self-pacing become more feasible. This is due to the fact 
that, with the aid of con^uters, a teachei|^can keep track of 
various information on ittckvidual student progress. Also, when 
the computer is used to deliver instruction, i't can do so with 

infinite patience. . 4 . 

' . ■ . ■ ■ ■ . ■ • • 

Still, computers are not a panacea*. They depend upon skilled 
human beings who prepj^re,the instruct ions --the software and : 
courseware. Fortunately, with more and more; tnexaj^s^ive 
qpraputirtg devices coming onto the market , more apa more people 
ffee devoting their talejits to writing instructional courseware 
,f or this «ew equipment . This leads , of course, to. the problems 
of distribution ^nd quality control. With more'materials on the 
market ;, it^ for most teachers to keep 

^LbreasV'of new releases and to evaluate them for use in their 
^-'v;^,- v /iCl asses ^ qonp assistance will be nefeded. 

Yj^^ as well as software. Anyone who 



is difficult to 
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Even a more basic q\iostion is "whether one should buy." The cost 
studios ot^ Instructional computing are rathcM- t(Mitatlv<^ and 
somewhat 'i nconcJusi ve • While it is possible to compare costs of 
hardware, the key factor may be the software. Whi]<^ each piece 
of software has a/ price, the effectiveness of that software with 
a given population of learners frequently cannot be predicted. 
Even when proven software Is available, it is difficult to assign 
a monetary value for a given level of achievement. Is it a good 
Investment to spend more than the normal instructional cost to 
get achievement gains from students who have been chronic failures 
in the fiast? When compared with the cost of incarceration or 
other pXiblic support, this is probably a bargain. But could the 
same results be obtained at less cost? While the issue of cost 
raises endless quest 1 ons , there \s one conclusion which can be 
drawn! the cost of computing will continue to go down, while 
the cost of virtually everything else is rising* 

A. Assumptions on Which Florida Public Policy Should Be Based 

The Commissioner's Advisory Committee on ' I nst ruct ional Computing 
has reached concensus on a group of assumptions which may serve 
as a basis for public policy to be formulated by the Florida 
Legislature. These assumptions are the product of a review of 
pertinent literature, exchange between the Committee and nation- 
ally recognized expert consultants in this area, and much deliber- 
ation and reflection by Committee members and staff persons^ over 
a period of six month?. The assumptions imply the existence of, 
needs which must be met in Florida during the remainder of .thjs 
century, with implementation to begin immediately. The assufnp- 
tions are: . . , 

Computer technology will play an increasingly pervasive and 
dominant role in American society during the next genera- 
tion. Thus, Florida cannot afford not to invest immediately 
in this technology for the school^ , colleges, and univer- 
sities of the Stat^. ^ ^ 

Economic development in Florida demands publiq investment in 
computer technology to prepare its citizens for new employ-^ 
ment and upgrade the skills of those already employed, in 
order to atltract the necessary diversification in the 
economic base of the state-. 

Computer technology has great potential and promise for 
impS:-oving;, jaeda^gogy and enhancing learning in relation to the 
basic miss^n of *all schools. That is, computer technology 
can assist^n the development of both basic skills and 
advanced skills to help all individuals in the Florida 
educational system continue life^-long learning. 



(1) 



(2) 



(3) 
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(4) There is a clear and unequivocal neod for' a rational state- 
wide plan for the utilization of computer tochnolof^y in the 
educational system of the^{5tate. .The growth of computer 
technology in the culture makes it imperative that there be 
sound planning on the basis of state policies. 

(5) The Florida Department Vf^^^cation has a responsibility to 
facilitate the appropriate atilization of computer technology 
in the State. The Departmen't should fulfill this responsi- 
bility through the fy^c^^^'^s °* disseminating information, ' 
providing technical a^sista,nce to school (m.stricts, community 
colleges, and universities, and ^ exploring Appropriate roles 

. for the Department in the adopt^ion and utilization of computer 
technology for^^ instructional purposes. 

(6) All professional personnel i* Florida school districts, 
cqmmunity colleges, and universities must achieve a minimum 
level of *so-called media literacy. Media literacy, which 
includes computer literacy, jencompasses modern methods of 
communication an(l data processings technology , and appropriate 
applications of that t^j^nology. 

' (7) ConQomiti^t with the development of media literacy on the 
partNof tne personnel of the state educational system, 
computer literacy must be introduced into the curriculum of 
elementary and secondary 'Schools and into the -colleges and 
universities of Florida as rapidly ; as feasible. . 

(8) The great diversity of products available in the market 
place ajjd the rapidity of change in the development of 
• ~ comput^ technology require ^that Florida not ccJmmit itself 
to any. single statewide approach to instructional computing, 
nor to any singly hardware configuration throughout the 
State, , ^ ' . ^ 

(&) The adoption of technological aids by schooljj^ districts, 

colleges, and universities should be at the discretion oL 
\ those agencies without Legislative mandates. 

^ . ■ - ' ^ 

(10) The growing p*rvasiyeness of computer technology in all 
areas .43f s6clety jfnakes it both necessary and -feasible 
that public, education organizations collaborate with other' 
public agencies a^d with private enterprise in planning 
effective Way.s of lusihg technology to facilitate teaching 
. and learning. . Pu^>lic education should especially work 
with the private 6ec|or to take advantage of computer 
technology now avi^ilable to Florida citizens in their homes. 
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B. Policy Fbrmulatton ^ ^ ^ 

The Commissioner of Education should recommehd to the Florida 
Legislature specific means for meeting the needs implied by the 
assumutions which ar6 listed above^ Based on these recommenda- 
tions, appropriate amendments to the statutes or new statutes 
should be considered by the Legislature so as to facilitate 
utilization of instructional computing throughout /the State of 
Florida* 

The Department of Education should establish appr6priate manage- 
ment atrategi^es to facilitate effective use of instructional 
computing eapab^i litles to teach basic skills and /other areas 
where urtjent instructional needs have been identl/fied* These 
strategies could include broadly representative task forces 
which can propose plans for meeting identified needs through 
technical assistance. Areas of need fall under. two general ^ 
categories: computers as a medium of instruct ion and computers 
as ah object of instruction. ^ 

Computers as a niedium[of instruction 

(1) Basic skills - The Department of^Education has made a 
, significant investment in using the PlStO computer-based instruc- 
tion system for improving instruction InSc^medial mathematics. 
Similar projects should be ^engendered to include other instruc- 
tional systems. The State should provide technica^l assistance to 
users of the other systems comparable to the assistance being 
provided to PLATO users. The State should also sponsor the 
systematic evaluation of the effectiveness of instriicticiial 
computing uses. ' r 

: (2X Computers for problem-solving - A program for gifted students 
on usin^ /^computers for-^ problem-solving has been developed in 
Florida and is now being disseminated. yThe materials have been 
used successfully with average, as we la as gif^d, students. 
Al9o» microcomputers are being purchased hy many schools for use 
in advanced mathematics classes and elsewhere. Information on 
thes^ and otHer current activities which could be used by others 
in the State should be disseminated by the Department of Ecluca- ^ 
tion through the computer literacy workshops , prof esaiional 
me^tings^ ^nd in response to direct requests. The Department, in 
cooperation with ap{)ropriate professional jprganizations , industry 
grpupd> and others, should promote computer; fairs or other special 
a>ctivities de8ign*rd to encourage and publicize creative uses of 
coinputers by aitudehts* 

(3) Education for - Ttje Department of Education, 

through the Bureau of Education Exceptional Students, should 
inyestigate possibilities fpr utilizing computers with 
iphysically , mentaily, and emotional-iy handicapped students. 



(4) Low enrol ImurU roursrs - Tho l)(^pnrtrwMil ol lldnra i mm i.houlil 
survey schools to identify noods for <K>in>;os in advan(MMi siibji^Ms 
wtilch are' not now off^M^Mi horauso t hor^^ i .s i ns;u 1 t i c i (mH .staff for 
such, low enrollment coui^ses. The l^opartnuMit should .suiw<^y 
dvailablo courseware fot* mooting t liost^ 'tUM^is . WhiM^r f(^a^;il)l(\ 
arrangements should be made to asjs i >s I .t liosi^ who cunild oft or fuich 
programs, either through timesharing^ sorvicfvs fi^om a lar^?;(^ (Ta1 a 
center or by microcomj^uters at^the local snt.<^. 

To assist ;^in the dissemination and /icqui ^ri t ion oi materials 
necessary to support each of tiie above areas, the Department of 
Kduc&tion should establish a cleari nghousi^ of information on 
software, hardware, .and other available materials, botii irusidf^ 
Florida and elsewhere, to lise in each area of need. Information 
from the clearinghouse should be sTUpplled on rc^quest and through 
-appropriate dissemination strate0n.es identified l)y the Depart- 
ment. / 

Computers as a medium of Instruction 

^ — — - / — 

(5) Computer literacy for educators - Initial work in this area 
was performed by the Florida Educational Computing Project 
through the computer literacy seminar which lias been presented 
several times at various ^locations throughout the state. This 
seminar is now being adapted for use in local schoc^l district 
inservice education programs. A project should be ^ estahrlislied ' 
during 1980--82 to introduce this ^program,, including the Straining 
of local seminar leaders, in all 67 school districts. 

(6) "Advanced'V computer literacy - A more comprehensive computer 
literacy course, designed to follow the introductory seminar, 
should be developed ^nd made a^vailable through inservice education 
programs in the larger districts and on a regional basis for 
smaller districts. Thi^ ^.ourse might be designed with separate 
components suitable for teachers in different instructional 
areas , oy. for teachers who wish to i!^e^ various a^Dplin^at ions of 
instructional computing. 

(7) Computer literacy for preservice education - Appropriate * 
computer literacy units should be designed for use in pre-servi.ce 
teacher education programs. These units should be Included 

,,within the required courses in each state-approved teacher educa-- 
tio(i -program. 

(8) Vocational and professional fields -A study of computers 
in yocational education should be cgnducted by the Vocational 
Education Advisory Council. This study should be concerned pri- 
marily with training programs in the computer-related fields, and 
secondarily With training programs in other fields ^which make use 
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of t.ho comput.cM** TIm^^ i-rport oT t study shnn hi iiu^iud*^ t 
foMmvinr.: (n) a .surv^^v ot trairiinr, j) !^( m' fMtn.s in public inn 
vc^fs I \. \ <*s , o.ommunl t y "m 1 1 iki\\\ vor^ij^t \ nna 1 ( ^mMiu \ ra 1 immi t ^ >!i 

t.lu^ adcMiuary of t ho (MiiMMcMilum and t Ih^ oppotM \ni i t i li)V (M>inp\!t<M' 
ac'Orss ii) cM)mi)Ut(M' rrlat^Ml ^itM(i^^ aiui (h) iMM-DinnhMida t i oiis Tdi' 
action, as lUMMvs.sary, to .s t i^^Mi^t ^(Mi aiui/or rxpaiid I 1h\s(^ p!'oi>,rain.s. 

(9) Comput(^r 1 i t.rM'ary (nv a 1 vl - An \ni(i(M' I y i iir, of i.n.s t. imu^ t i ona 1 

computing <^f forts sliou.ld to p!H)Vi<\(^ roinput^M' littM^acy for all 
studon'ts. This will bo ac^(*omp 1 i .sIum) ViiiiKniy ways, Ix^j/; i niii fir. with 
coinputor litorac^y for (mIucn'M o^^s . St.ud(^nT*^ will d(^v(^lop (^>!nputr!' 
literac^.y as thoy partiripaL<^ in I ns t imkM i ona 1 0()mputint>; pr()|.u\ains 
for the ba^c^o skills and various ot hor i ikU r\!o t i ona 1 coniputiru^, 
ac^.t. I vi t 1 OS . Tlu^ro will also bo a ihmmI for prorJ^^^nis di^sl^^jUMi 
ospc^cially to Leach compulor liUvrao.y , 'INsxt.book solcnM ioii 
c^omnuttoes should consl doi* (M:)mput(M' 1 i t.(M\n(*y as t.lu^y rc^viow 
toxt books • T(^aohol^s des i {.i^n 1 nj?: i n.s t. vuc t i (MK'i 1 ao 1. i v i t i (^s sho\i 1 d 
s(M^k oppor t.uni t i OS t dfwo^^lop comput.(M* lit(M\'ioy in t h(M r studcMits. 



C. Priori ties for / tlu^ J lI'ELll^I^^'^lli^^l 

Tho Commi ssioner W Advisory Coniinit.tcM^ on Instructional (\)!npu t. i n^^ 
b(^l i ovos .t.hat po^ cy should bo ostabl i sIhhI by t.li<^ b(^^; i s 1 a t ur(^ and 
tho State Poard of Kduoation to fulfill tho iKM^ds implKul by t ho 
assumptions in SecticMi A. MMio i mp 1 (M*umi t a t i on of tlu^ p()lici(^s 
thus formulated should bo undortakcMi according to })rioriti(\s in 
the sequence shown below. These priorities are su^u^osted b(M^.ause 
the Committee believes tliat instructional computinf^ is sudi a 
fertile field for development in th(^ State of I'lorida that it is 
6bvious that it is not possible to address all problems simul- 
taneously and immediately. The sequ(?nce of priorities iov the 
implementation of instructional ccMnputinf^ reconmcMidcMi by tlu^ 
Committ>ee is as follows: ' ; 

(1) Improving diagnostic techniques ol^nd instruction for the 
basic skills at all levels of "the educati onal. system , 
part:rttular ly in the remedial and compc^nsator^M^i'opt'^^'n''! • 

(2) Simultaneous with the improvement of instr'uction in tlie 
basic skil Is ther^ must be systematic ef forts to develop 
minimum corp^uter literacy among both educatc5Vs and students 
throughout 'the State. 

C^T^Continued .development must take place in vocational ^nd 

other professional fields where computer skills are neces- 
sary for' employment so as to add to ^the impact of economic 
development throughout the State. 

-■ / ' ' ' 

(4) Broader utilization of computers for problem-solving must be 

undertaken, beginning with programs for gifted students in 

the schools and extending to all programs. 
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( Njx M' i M 1 I '/.< M i a pp 1 i (• M t i < >n s t H < m t (M' 1 t m' hiu ) 1 o|»,y must b< ' 

II t 1 ! I ' < M 1 I in I M ' ! I M I 1 t O \ ! 1 :u n I 1 ^ ' :i p I H ' I ! . 

( {>) (\)mput<M* ( <M'h!i(n Dj^.y u)\\rA br uti!i'/,(M| in iMmmm (M1 1 nrn anwrs 



n. „_^^^J^'^1"^1^1^J^^<'^^ ' ^ ^^^^'i '^^L* Sii|)|)m*t of I lu^ P()li('y i ni]) ! (mikm) t.a t. i on 

TIh^ l-Moi'ida |)<^pa I' tiTKMi t (^f l!(i\ioa (. i on lia.s , luubM* t lu^ 1 (\a(1fO\sli i {) of 
llio (jMiimi i oiHM' , t Ik^ I'lvs j>ons i hi ! i t y foi* (^oorci i na ( i rp'; offoi't.s (o 
sii{)port. \.hv iis(^ ot* (M)inpiit(M' t iM^hnb 1 o^y \n a t\ational piann(M'. It 
i .s Mi(mmW*oi'<^ !'(M'0[nnuMui(Mi tliat : 

(.1) TlU} X i s t. i . !)(q)a r t.nuMi t. of I'Uiuoa t. i on k^'^^^^^I^, < I'loricla 
l\(iu(^a t i oiui ! (:oinj)Utin[\ Pi'ojtM't ( MX'P) , fiiiKUMi and a d(Mpia t y 

stafl'tMl to siipp(^tM ) n.s t nic t i ona l^:o!npii t i n?'; in a (H)inpa ra!)^(^ maniuM' 
to tnat (MUMMMit.Iy pi'(n'ifi(Mj !*or acirn i in s t. i*a t i r.O!]ij)u t, i rp.'^ / 

As biHl^^it^t (^(M:i^non.s ar^o mado in t lu^ oourso of planninj^^ for 
Iho ncsxt bi(Miniuin, \Ur ( N)ni!n i ss i on (m- iHMpiost. appi'op in a t i oi^s 'to 
y^orv(^ as basis; of incuMitiv(^ rundini'; to bo inad(.^ t.o .'^^(diool 

(1 i s t. tM 1 s , (M.)miTiii n i t y rol K-'^';(\s , and ,u n i v(M's; i. t i {\s in oi^clof to 
promote and (nUM)ii ra ^^[(^ a pj) rop r i-a t o and (^fr(H'tiv(^ ii I i ! i '/.a t i ^)n c^f 
cM)mpiit(M' Loohnolo^^y ( li rou^rii()u t. St.at.i^. 

Tlio FMCP, nifMitiotKHi in the fir.st. T'(H",oinni(Midat i on , sli<Mild carry out 
tlio ini t,ial support, runctions wliicli aro d(\siral)lO and n(MM\ssat\y 
'in ordfrr t.o acc^^mplish tdio i mp lomon ( at. i c^n })rioiMti(?s alr(^ady 
d(\sc.ribod* 'rh(\sf^ siif)port f'unot i on.s , whi<di sliould als<:) inak(^ 
(^ompiitrM' t.(Md)nolo^y availabh^ t.o !-'lorida's; c^diicwM.i ona 1 .syst<Mn at 
tlio least possible cost, are: * ^ 

(1) Prov.idins^; in.ronnalion and (M"^nsn 1 tat i on on availablt^ haiMl-^ 
ware and soflwart^ and t.lie nsc^ t.luMH^^f. - ^ 

(2) Maintaininp; a (^.at.alo^^ ancl inv(Mitory of available resourO(\s , 
'Includin^^ software, foi^ i ns t rue t i ona 1 comput, in^ in Flor.i(ia 
school districts and otlu-r (^chu^a 1. 1 ona 1 inst it. ut ions. 

(3) SecuTvi n^^ discounts on hardwar(^ and s(.>! tware on b(^lialf of 
* school distric^.ts and institutions. 

(4) .Providiiu^ technical assistjfncu^ to scliool districts and 
institutions on individual problems r^-^lated to i nst ru(^ t i onal 
computing. ''^^ 

(v^) /Facilitating and coordinating tlie evaluation of instruc-. 
tional computing projects. 

(6) Providing leadership and staff assistance to Department ol^ 
Education staff members in relation to the priorities 
recommended for policy im])lementation • 
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catTviiu": '>'it many of t li(>.';r f \! nc t i on.s , t ho (^{fc^rls of t.h<^ rr(\j<>(M 
;,taft ha v.- p !• 1 ma I- ! 1 y i ii tlw area of" a din i n i : ; t la t i vt> . rattu>f 

than i IIS t r\i(" t i ona 1 , app 1 i (>a 1. i c>ns o\ ccMnput.er t. (M^htio 1 o^y . 
ini:;.sioti of tlu" iM-o.j<H t must t ii<M (^f ot r b(> onlai-jV"*! t o (>l(>a!-ly 
oluuK'^ it with t Ih^ abov<> suptx^M. f \iiic t. i oti.s in ot^ior t.o sorv<> in a 
linkin^^ r-ol(> IxM \V(M>n .schools, vocat.ional <Mlvication i ns t. i t u t. i ons , 
coimininny ro 1 1 t'l'.'^^^ un i vmm-.s i U c^s , and all (l(>pa !- 1 men t ^: and divi.sion.' 
of t.ho Hrp;^ t~ t "K'ti t I'duoalion. 
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